1. Introduction
===============

Hemolysis, elevated liver enzymes, and low platelets (HELLP) syndrome has been recognized as a serious complication of preeclampsia and eclampsia for many years.^\[[@R1]\]^ Sibai reported that although a diagnosis of HELLP syndrome is finally made, hypertension and/or proteinuria may be absent in 10% to 15% of patients.^\[[@R2]\]^ Martin also reported that 5% to 6% patients of HELLP syndrome with platelet (PLT) nadir \<100 × 10^9^ cells/L had no elevated diastolic blood pressures (≥90 mm Hg), and 2% to 4% never exhibited systolic hypertension.^\[[@R3]\]^ Therefore, Sibai proposed that cases presenting with signs and symptoms of preeclampsia and either hemolysis or elevated liver enzymes or low PLTs, but with no hypertension or proteinuria, should be classified as atypical HELLP syndrome.^\[[@R4]\]^

Between January 2007 and December 2018, a total of 525 cases of HELLP syndrome were identified among the records of 175,338 pregnant women (0.3%) in the database of Women\'s Hospital, Zhejiang University. Among them, we found 4 patients with abnormal laboratory test results (elevated liver enzymes or low PLTs) at onset and subsequently developed hypertension. These patients were diagnosed with atypical HELLP syndrome. Atypical HELLP syndrome is not easy to diagnose in the early stage, and there are few studies concerning this disease entity.

2. Case presentation
====================

2.1. Case 1
-----------

A 37-year-old, gravid 1, para 0 (G1P0) woman with twin pregnancy was admitted at 30 weeks of gestation due to nausea and vomiting. She had advanced maternal age, hepatitis B virus (HBV) infection, and gestational diabetes mellitus. Her 24-hour urinary protein level was 410 mg. However, her blood pressure was normal (115/62 mm Hg). Blood tests indicated a PLT count of 96 × 10^9^/L, alanine aminotransferase (ALT) level of 133 U/L, and aspartate aminotransferase (AST) level of 116 U/L. Compound glycyrrhizin intravenously injection 60 mL was administered to reduce the liver enzymes once per day before delivery. A review of her medical records showed that liver enzymes, PLT count, and blood pressure were all normal before admission. Cesarean section was performed at 30 3/7 weeks. The newborn infants had birth weights of 1050 g and 1000 g, and Apgar scores of 9 to 10 and 6 to 8 (1--5 min), respectively. Repeated high blood pressure was detected on postpartum day 2 (up to 160/92 mm Hg) and antihypertensive treatment with oral labetalol was performed. The PLT decreased to 77 × 10^9^/L at the lowest, whereas ALT and AST increased to 239 U/L and 153 U/L at the highest, respectively, after cesarean delivery. Without specific treatment, PLT count returned spontaneously to the normal reference range 3 days after cesarean section. Reduced glutathione sodium 1.2 g and compound glycyrrhizin 60 mL were intravenously prescribed to improve liver functions once per day for 1 week. Her blood pressure decreased to normal after 14 days. The patient underwent another surgery due to fat liquefaction of abdominal incision on postpartum day 12.

2.2. Case 2
-----------

A 35-year-old, G2P1 pregnant woman was admitted at 37 4/7 weeks of gestation due to epigastric pain. She had advanced maternal age, HBV infection (HBV DNA \<500 copies), and a history of cesarean section due to severe preeclampsia at 28 weeks of gestation. Her blood pressure recordings and laboratory tests were all normal at previous routine pregnancy check-ups. Blood test after admission showed a PLT count of 96 × 10^9^/L, with ALT of 75 U/L, and AST of 54 U/L. Delivery by cesarean section was performed because of regular contractions. The newborn infant had a birth weight of 3100 g, and Apgar scores of 10 to 10 (1--5 min). The blood pressure of the woman was 137/73 mm Hg with positive urinary protein (++) before cesarean section. High blood pressure was detected at 24 hours postpartum, up to 157/82 mm Hg on postpartum day 2. Without specific treatment, hepatic enzymes, and PLT count returned spontaneously to the normal reference range, and blood pressure decreased to normal 2 days after cesarean section.

2.3. Case 3
-----------

A 41-year-old, G8P1 pregnant woman was admitted at 35 4/7 weeks of gestation due to premature membrane rupture. She had advanced maternal age and HBV infection (HBV DNA \<500 copies). Emergency cesarean section was performed due to premature membrane rupture, breech presentation, and regular contractions. The newborn infant had a birth weight of 3050 g, and the Apgar score was 6 to 8 (1--5 min). This woman had normal blood pressure recordings before admission. On postpartum day 1, she complained of dizziness, and her blood pressure was 130/71 mm Hg with positive urinary protein excretion. Postoperative blood test showed a PLT count of 96 × 10^9^/L, with ALT of 48 U/L, and AST of 54 U/L. High blood pressure were detected on postpartum day 5, reaching 160/100 mm Hg on postpartum day 6, and pleural effusion developed. Antihypertensive treatment with oral labetalol was performed and blood pressure returned to normal on postoperative day 18. Without specific management, the laboratory profiles spontaneously returned to normal 4 days after cesarean section.

2.4. Case 4
-----------

A 30-year-old, G2P0 woman with triple pregnancy was admitted at 33 0/7 weeks of gestation due to dizziness lasting for 6 days. She also had intrahepatic cholestasis of pregnancy. Her blood pressure was 128/89 mm Hg and laboratory examinations were all normal before admission. On admission, urinary protein was negative on routine urine test. Blood tests; however, showed a PLT count of 84 × 10^9^/L, with ALT of 203 U/L, and AST of 189 U/L. Delivery by cesarean section was performed. The newborn infants had birth weights of 2100, 2100, and 1790 g, with Apgar scores of 10--10, 10--8, and 10--8 (1--5 min), respectively. Blood pressure increased markedly during the operation. The patient\'s high blood pressure lasted for 2 days, and then returned to normal without antihypertensive treatment. Without specific treatment, PLT count returned spontaneously to the normal reference range 2 days after cesarean section. Compound glycyrrhizin injection at a daily dose of 60 mL was intravenously infused once per day for 4 days and hepatic enzymes returned normal 5 days after cesarean section.

All these 4 patients were diagnosed with atypical HELLP syndrome. The clinical characteristics of the 4 patients are summarized in Table [1](#T1){ref-type="table"}, and their blood pressure records are listed in Table [2](#T2){ref-type="table"}. Laboratory profiles of different stages are listed in Table [3](#T3){ref-type="table"}. These patients received the same treatments as patients with HELLP syndrome. Telephone follow-up was performed, and all patients were confirmed to have had no incidences of high blood pressure after recovery from atypical HELLP syndrome. The follow-up periods ranged from 43 to 146 months.

###### 

Clinical characteristics of 4 pregnant women with atypical HELLP syndrome.
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Blood pressure records of 4 pregnant women with atypical HELLP syndrome.
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###### 

Laboratory profiles of 4 pregnant women with atypical HELLP syndrome.
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This report was approved by the Institutional Review Board, Women\'s Hospital, School of Medicine, Zhejiang University (Approval number: 20170161). All patients have provided informed consent for publication of the case details.

3. Discussion
=============

In this case study, we presented 4 cases of atypical HELLP syndrome, whose elevated liver enzymes and low PLTs occurred early than hypertension. In all patients, hypertension occurred postpartum, which further confirmed the diagnosis of HELLP syndrome.

HELLP syndrome is a serious condition that may result in a series of adverse maternal and neonatal consequences.^\[[@R5],[@R6]\]^ Up till now, HELLP syndrome is considered as one of the most serious forms of preeclampsia, not as a separate disorder. Low PLTs may result from increased PLT activation, aggregation, and consumption and is regarded as a marker of disease severity. Significantly impaired liver functions, such as elevated blood concentrations of liver transaminases, may be observed in women with severe preeclampsia.^\[[@R7],[@R8]\]^ In liver dysfunction, AST is the dominant transaminase released into the peripheral circulation and is associated with periportal necrosis.^\[[@R8]\]^

HELLP occurs in 0.2% to 0.9% of pregnancies, and it occurs secondary to preeclampsia in 70% to 80% of cases. Hypertension is present in most HELLP cases, but signs of preeclampsia may be subtle or missing.^\[[@R2],[@R9]\]^ Sibai summarized 5 articles and found that hypertension was absent in 12% to 18% of a total of 1117 cases of HELLP syndrome^\[[@R2]\]^; this condition was referred as atypical HELLP syndrome. Regardless of the presence or absence of hypertension or proteinuria, therapeutic principle for atypical HELLP syndrome is similar to classical HELLP syndrome. Over the past 10 years, there are a number of reports to clarify the diagnosis, pathogenesis, risk factors, and management of this disease, but little progress has been made. In addition, few groups have reported the incidence and clinical features of atypical HELLP syndrome.

Compared to women without HELLP syndrome, women with HELLP syndrome are more likely to be \>35 years old (22% vs 33%, respectively), nulliparous (43% vs 67%, respectively), to have had a previous gestational hypertensive disorder (7% vs 9%, respectively), and to have experienced multiple pregnancy (2% vs 7%, respectively).^\[[@R10]\]^ However, high quality randomized trials are absent to identify risk factors of HELLP syndrome, especially for atypical HELLP.

In our study, 4 cases of atypical HELLP were identified among 525 cases of HELLP syndrome in our hospital. Among them, 2 cases (50.0%) were multifetal pregnancies, 3 cases (75.0%) had advanced maternal age, and the average body mass index was 30.655 kg/m^2^. Due to the limited sample size, we could not draw conclusions about the risk factors for atypical HELLP syndrome. However, taking other researches into consideration, advanced maternal age, multifetal pregnancy, HBV infection, and obesity are potential risk factors of atypical HELLP syndrome. Sibai^\[[@R11]\]^ and Tomsen^\[[@R12]\]^ proposed that right upper quadrant pain and generalized malaise in up to 90% of HELLP syndrome cases and nausea and vomiting in 50% of cases, which were emphasized and interpreted in the 2019 ACOG Practice Bulletin.^\[[@R7]\]^ All patients had a history of nonspecific symptoms for a few days before hospital admission, such as dizziness, nausea and vomiting, and hypertension occurred within 1 to 5 days after abnormalities in laboratory indicators (hepatic enzymes, PLT counts) in all 4 patients. Therefore, we recommend performing laboratory investigations (complete blood count and liver enzymes) in all pregnant women who have high risk factors with suspected preeclampsia when they present with nonspecific symptoms during the third trimester. These findings indicate that clinicians should be alert when encountering pregnant women with these risk factors, even in the absence of hypertension.

For the 4 cases documented, 3 were diagnosed with atypical HELLP syndrome before delivery. Another patient received emergency cesarean section due to premature membrane rupture and regular contractions. After delivery, abnormal PLT and liver enzymes levels were detected, and the patient was also diagnosed with atypical HELLP syndrome. Interestingly, all these 4 patients developed postpartum hypertension within 5 days after delivery, which helps to confirm the diagnosis of HELLP syndrome. However, no previously published literature has ever reported this condition. Therefore, it seems rational to speculate that the last-onset of hypertension in patients with atypical HELLP syndrome could be a separate entity of this rare syndrome. In our patient, close monitoring after cesarean section, such as blood pressure and pulse, made it possible to timely detect postpartum hypertension. In addition, the blood pressure of patients with potential gestational hypertensive disease may be unstabilized and undetected before delivery. Therefore, patients with atypical HELLP syndrome should receive close perinatal monitoring of vital signs, particularly blood pressure, along with fluid intake and output.

In our patients, both mothers and neonates had favorable outcomes, and during follow-up, all mothers showed normal blood pressures after recovery from atypical HELLP syndrome. Good maternal and neonatal outcomes were associated with early detection and accurate diagnosis, which are essential for management.

In conclusion, this case study reconfirmed the existence of atypical HELLP syndrome in 4 patients, all of whom were normotensive before laboratory tests (hepatic enzyme, PLT count) became abnormal. These cases were characterized by elevated liver enzymes, decreased PLT levels, and lagging hypertension. Some nonspecific symptoms were observed in the early stages of the disease. Advanced age, multiple pregnancy, HBV infection, and obesity were potential risk factors. Pregnant women with these risk factors should be observed closely to diagnose the occurrence of atypical HELLP timely, and blood pressure monitoring after delivery is also necessary.
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